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Climatological Data for June, 1910. 
D I S T R I C T  N o .  9,  C O L O R A D O  V A L L E Y ,  

FBEDEBICS H. BMNDCNBURQ. Dhtrlct Editor. 

GENERAL SUMMARY. 

Low pressure aiid a practically stagnant! atmosphere esertecl 
the controlling influence on the weather conditions of the monbli, 
and the hot, dry weather, characteristic of June, prevailed 
scarcely without interruptZion. Escept in a few localities? tem- 
peratures were above the iiornial cluriiig the first 12 clays, wit.h 
market1 escesses throughout tlie district, and in Arizona again 
on the 10th and 11th. During the reniaiiicler of tlie nioiit.li the 
weather was somewhat cooler in the southern half, aiid in general 
it was warmer than normal in tlie nort,hern half of tlie clistrict., 
escept cluring tlie last 3 clays, which were relatively cool through- 
out the district. While scattering showers fell near the hegiii- 
ning of the month, the amount,s ancl areas coverer1 were too 
small to be of practical Iienefit to the ranges or to increa.se t.lie 
discharge of the smaller streams, t,he flow from which had lie- 
come inadequate for the needs of irrigat.ion. Range grass re- 
niaitiecl very short and stock was suffering from the effects of t,he 
prolongecl clry period. The drought, however, was somewhat 
relieved in most localities near the close of tlie monbh. 

TEMPERATURE. 

The ineaii teniperature of the 125 stations report,ing was iO.7 ", 
or 0.9" above the normal. By subdivisions bhe means a i d  (le- 
partures were: Western Wyoming, 59.1 o q  Jr5.6"; west,ern Col- 
orado, 60.5", +2.3"; eastern Utah, (i6.8", +3.5"; western New 
Mesico, 70.S", + O . S " ;  Arizona, 78.5", -0.3". The liighea't 
monthly ineaii was 93.0" at Mohawk 8uinmit, Ark. ; t,he lowest,, 
49.8", ata Fraser, Colo. The est.reiiies were: 120" at. Gila nenrl 
aiirl Mohawk Summit. Ariz., 011 t,lic 10t,li, and 20" at 8ilvprt.oii. 
Colo., on the Y2d. In western Wyoining the iii;isiiiiuiii reached 
95"; in the valleys of western (.!olorailo, 9s"; and in east.cm 
Utah, western New Mesico, southeastern Nevada, ant1 1 rizona ' 

readings consii1eral)ly above 101)" werc not.etl at, many st.ations. 

Thti average precipitation for t.lie 170 st,ttt,ions report.ing W:LS 
0.56 inch, or 0.06 inch al~ovtr t,he normal. By wat.ttrshtds t,Iw 
nieans and departures were: Green, .0.46, -0.33; (:rantl, 0.58, 
-0.20; 8an Juan, 0.60, +O.Ol  ; Little C'oloratlo, 0.53, +0.12; 
Gila. 0.58, +0.13; Mimhrea, 0.90, +0.4U; C'oloratlo. proper, 
0.51, +0.31. The greatest mont,lily amount! was 4.00 inches at, 
Baker, Utah, while none fell at 7 stat.ioiis in Arizona and 2 i n  
Nevada. On an average t.here wvrc! 8 days with 0.01 inch or 
niore of precipitation. 

Heavy showers over a small area in Pa.radise Vttlley, 1s iiiiles 
north of Phoenis, during the aff.eriiooii and evening of .June 27, 
(!ttuseil the washing out of the large Arizona canal in 21 places in 
the cliata.nce of 1 mile, and caused a rise in the Salt, H.ivw 3.i. 
Tnnpc of several feet.. Some of the low lands in Pa.ra.clisc: \'d- 
ley, adjacent. to Salt River, iverc badly erotletl. 

PRECIPITATI(-)N. 

MISCELLANEOUS. 

The ainount, of suiisliiiie was estraortlinary : Duraiigo rrp.)rt,et I 
88 per cent, of tlie possible; Grand Junction, 89 prr cent.; Flag- 
nt,aff, 93 per cent; Phoenix, 96 per cent.; and Yuma, 99 1ir.r cent. 
The relative humiditmy was 40 per cent or lower. 

There were a number of high winds and sanrlst.orins, 1 iut. t,he 
h n a g e  was not great. - -- 

THE WATER-POWER RESOURCES OF COLORADO, WITH 
SPECIAL REFERENCE TO STREAM FLOW. 
By \V. B. FREEMAN, District Engineer, IJ. S. Geological Survey. 

For an intelligent discussion of t,he coiiwrvat,ion of t.he wat,cr 
resources of Colorado i t  is quite iniportant to know t,he amount 
tint1 valueof these resources. In  this paper I will at,tempt t.0 show 
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first the total run-off or flow of our stream ancl rivers, ancl, sec- 
ondly, the amount of mater power which it will be possible to de- 
rive from them. The Btat.e has been clivided into the following 
drainage basins, which include the streams namecl and their 
tril,ut.aries in Coloraclo: The Arkansas River; the South Platte 
River; the North Platte (Repuldican) ; the R.io G r a d e ;  the 
Green R.iver, which embraces the White; the Grand River, in- 
cluding the Dolores and Guiinisoii; and the 8an Juan River. 

RUN-OFF OF COLORADO STREAMS. 
Records of st.rcam flow, est.entling over periods of from 1 to 20 

years, have k e n  oht.ainrtl on some of the streams in each of the 
tlraiiiagc basins out.linec1 ahove, froin which it is impossible to 
iiiake estiinat.es of the t.otal flow. Some t h e  ago I niade a study 
of t.liis tot.al run-off, wit.h a view to cleterniining the m o u n t  of 
run-(:iff wat.er wllicli actually reached our streams. In  this study 
I ninllr: tlie aasmiiption that natural conditions existed; that is, 
t,he conclit,ions which ol)taineil before the settlement of the coun- 
try and t.hr coiist,ruct.ion of irrignt,ion and other hydraulic work. 
Neglecting possilk. changes which may have been made in the 
average r& of run-olT I y  cultivat.ion, grazing, and deforestation, 
the avc'ragc run-off shoiiltl be the saine now as it, was at that 
t.ime. Thesc figures t l o  not esactly represent the amount of 
w:i.t.er which would act.ually leave the St.at.e if 110 water were 
used, because no allowance has I)een iiiatle for evaporation and 
ot,licbr losses. In  a great, many cases they are very approximate 
hcwmsc of tlir inatlequacy of stream measurements. I think, 
however, they :ire ( ~ f  coiisicle.ra1de value as showing the. relative 
size o f  our st.rtwii syst,enis. 

TAI~LE: l.--fhlf'ttialed t ) i f ( i t i  u t l t i r t d  rrttt+fl of riwrs in Cdorado. 
.... ' Annual 

run-off. Stn*nni ssatrtii. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -. . ... 

................... I 

. . . . . . . . . . . . . . . . . .  j . . . . . . . . . . . . . . . . . .  
1 i rrm Ilivrr tlr:iin:rg~ i n  C'olairnilo.. .......................................... 
NUurtlr Plnttt. Itivvr a i d  tr iht .or irs  in C~i l i~rmlo . .  ............................. 
I{iy,ulJiv:an 1tivr.r : l i ~ l  triht:~rit*s in C'olorarlu.. .............................. 
I i i < i  (;r:iii,k H i w r  : m t l  t.ribut:rriex in C'd~rarlo ............................... 
S:rn .lu:in Kivrr nnsl tributorivu in C'nlnrn~lu ................................. 
S r w t l l  r w t c  l t i w r  .un<~ tri1niit:wia.s in ~ * o ~ l w : ~ c l ~ ,  .......................... _...I 

~~ 

l'a8t:il in f 'dvrmlu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.13.lO.000 
. . . . . . . . . . . . . .  - -. . - . .  - . 

It will Iw not.ecl that of t,liis t,otal average of 15,040,000 acre- 
fecb per aiiiiuiii, the east,erii slope, with a clraiiiage area of 65,000 
square iniles, 01' 63 per cent of the total area of t.lie State, yields 
Iiut.4.750,000 acre-feet., or 30 per cent. of t.he total ;while the west- 
mi slope, wit.11 an arc'a of 38,700 square miles, yields 10,900,000 
nc.w-fet~t., or 70 per cent. of t.he tdal .  The average rat,e of 
run-tiff fur hhe St.at.e is 150 acre-feet per square mile per annum, 
c.cluivalrnt, t.o a ckpt.h of 3 inches over t,he entire surface. The 
r:ttcJ for t,lit~ \vest.erii slvpt~ is 280 acre-feet! per squaremile per an- 
nuiii, rcluivalrnt. t.o a tleptli of 5$ inches; ancl for the eastern 
slopv it. is i 3  acre-feet. per square mile per an~~uiii ,  or a little over 
1$ inch. This largtr difference between the rates of run-off on 
t.Ii(- two aiclcs of t.lie C'ontinenbal Divide is easily accounted for 
when it. is consiilrre(l that there is very little area on the western 
slope IJelOW an elevat.ion of U,OOO feet, and a great deal of it is 
Iwt.wtwi 10,000 aiid 14,000 fwt. high, while fully one-half the 
twt.ern drainage area is at an elevat.ion of 5,000 feet or less. 
Mort-over, in the higli mountains the run-off is usually greater 
for t,hr west,ern t,lian for the east,ern slope. 

There is a very large drainage area in eastern Coloraclo which 
is prac*tivally nonprocluct.ive as to run-off, SO that the average 
clept,li of run-off over the area 011 the east,erii side of the moun- 
t.ains is probably niore nearly 3 inches for the portion which is 
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- _.  . __ 
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19 I :I6 
Utah-Cont'd. I 

Vernal.. .................. Uinta.. ................. 5,050 
N m  Meziw. I 

Alma .................... Socorro ............... I 
Bloomfield.. ............. San Juan.. ........... .I 
Cambray.. ............... Luna.. ................. 
Columbus. ................... .do.. ................ 
Deming.. .................... .do.. ................ 
Dulce.. ......... . . . . . . . . . I  Rio Arriba.. ........ ..I 
Fort Bayard.. ............ Grant.. .............. .! 
Fruitland .................. San Juan .............. 

Hachita.. ............... .I.. . ,do.. ................ ~ 

Haynes ................... Rio Arriba.. .......... 
Hermanas ................ Luna .................. 
Lordsburg.. .............. Grant.. ............... 
Luna (near). ............. Socorro.. .............. 
Manuellto ................. McKinley. ............ 
Minibres ................. .; Grant.. .............. .I I Pratt.. ................... ~. .. .do.. ................. 
Putnam .................. Ban Juan. ............. 
Redrock . . . . . . . . . . . . . . . . . . I  Grant.. ............... 
Rodeo ................... 1..  . .do.. ............... ~ 4, l l S  

Allairen Ranch.. ......... i Coclrise.. .............. 4, IS4 

Aragon.. ............ .....I .. .do.. ................ 
Blackrock ................ i McKinley.. ............ 

Fort Win ate.. .......... .! McKinley.. ........... 
Ga ge... Luna .................. .................. 
Gila (near).. ............ .! Grant.. ............... 

I 

Rosa.. ................... Rio Arriba.. .......... i 6,000 

Arizona Canal Dam ......I Yaricopa .............. 1.372 
Aztec ..................... Yuma .................. 492 
Benson ................... \ Cochise ............. ...I 3.523 
Eisbee. .do.. ................. 5.500 
Bonita.. ................. Graham ............... 4.918 
Bowie .................... Coehk. .  ............. .:  3.758 
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I . ,  ....... . . .  ., b, :,.etc:, indicate. reym!tively. 1.2.3. etc.. days miaaing from the record. 

Temperature extremes are from observed readings of the dry-bulb; means are computed from observed readings. 
* Precipitation included in that of the next measurement. 

t Also on other dates. t Separate dates of falls not recorded. 
i Data are from standard instruments not supplied by the U. 8. Weather Bureau. 

0 Instruments are read in the morning: the maximum temperature then read is charged to the preceding day, on which it almost always occurs. 
Estimated by obmerver. 

I1 t Precipitation for the 24 hours ending on the morning when it is measured. 
T. Precipitation is less than 0.01 inch rain or melted snow. 
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TABLE 2.-Daily PtsGiPikJion for June, 1910. Disfrid No. 9, Cobrado Valley. 
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